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EDITORIAL DEPARTMENT NOTE 


So much of cost accounting literature is concerned with the 
methods of the company which manufactures a more or less 
standard line of products for inventéry, that the problems of a 
cost accounting nature of the company which builds to order 
and installs or erects on the customer’s premises are not gen- 
erally appreciated or understood. For such a company the 
problem of budgeting is made difficult because each order is 
special, standard costs are of limited use for the same reason, 
material control is complicatec because the material is scattered 
over several jobs, payroll acc: snting and payroll tax recording 
provides problems because much of the erection labor is tem- 
porary and there is little opportunity for proper timekeeping 
procedure, and profit determination is of special difficulty due 
to the long period involved in manufacturing and installing a 
single unit and the servicing which must be provided out of the 
income from the sale. Because the article in this issue of the 
Bulletin describes how these problems are solved by one com- 
pany in the industry, we are certain our members will find it 
interesting and informative. 

The author of this article, A. J. Buckenmyer, is an Ohioan, 
born near Toledo, educated at the Swanton (Ohio) High 
School and at Ohio State University, from which he holds the 
B. A. and M. A. degrees, awarded the C. P. A. degree by the 
State of Ohio, and employed in that state since his graduation 
from college in 1927. During college days he was employed 
part time in the accounting department of F. & R. Lazarus Co., 
a Columbus department store. Upon graduation he spent the 
winter season in public accounting work with Ernst & Ernst 
at Youngstown, Ohio, and in 1928 joined his present company, 
the Surface Combustion Corporation of Toledo, Ohio, with 
whom he now occupies the position of Assistant Secretary and 
Assistant Treasurer. Mr. Buckenmyer is Director of Publica- 
tions for our Toledo Chapter. 
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ACCOUNTING FOR HEAVY MACHINERY 
CONSTRUCTION 


By A. J. Buckenmyer, Assistant Secretary and Assistant 
Treasurer, Surface Combustion Corp., Toledo, Ohio 


HE business to which this discussion refers is the manufac- 

ture of large custom-built furnaces. They are manufactured 
either according to specifications supplied by the customer or 
to accomplish a result required in a customer’s manufacturing 
processes. Since the furnaces are usually too large to ship com- 
plete, they are partially manufactured in our own plant and 
shipped in sections. Part of the materials are shipped direct from 
vendors’ plants to the location of the customer’s plant. Final 
assembly, completion of erection, installation and tests take place 
in the customer’s plant. 

In a business sucl. as this there are certain peculiar features 
and special problems which require special attention and treat- 
ment. I aim to discuss only the special problems which differ 
from conditions which are common to all manufacturing com- 
panies. 


The Proposal 


In the special equipment branch of this business the equip- 
ment sold is specially designed. There are no two machines 
exactly alike with the exception of those included in a group 
sale on one order. Consequently, when a request for a quota- 
tion is received it is necessary to estimate the cost and calculate 
the selling price of the proposed unit. In some cases the unit 
desired is similar enough to a previous unit quoted on or sold 
so that the same cost estimate may be used. In many cases 
parts of previous estimates can be used. 

When a request for a quotation is received the estimating de- 
partment immediately makes a rough design of the proposed fur- 
nace. The quantities of the various types of material that will 
be needed for each furnace section are then calculated on stand- 
ard estimating sheets. This sheet is used for each section with 
the types of material printed on the different sheets. Each sheet 
is 11” x 17” in size and made to fold to 8%” by 11”. Each sheet 
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has common headings for the various columns, divided into vari- 
ous material, labor and burden items under factory costs and 
into various material, labor and burden costs for engineering 
design and erection costs. (See Form 1A at the end of this ar- 
ticle). After the quantities are all estimated for all sections 
of the furnace, the quantities are converted into dollar values 
and carried to a summary sheet (Form 1B) in the same manner 
as the public accountant builds up his work sheets. From the 
summary sheet the cost values are carried to a pricing sheet 
classified by various types of company contributions (Form 2). 
For example, the part consisting of labor and factory overhead 
takes one pricing factor, while material which merely clears 
through our plant without any labor added would take another 
factor in determining the sales price. 

After the estimating and pricing have been completed, a formal 
proposal is written up to be submitted to the customer. The 
proposal describes in considerable detail what is to be furnished 
in connection with the contemplated order including specifications, 
the conditions under which the work is to be done, the price, the 
insurance to be provided, and other items of similar nature. 
The proposal then becomes a basis upon which the sales depart- 
ment actively solicits the order from the customer. Of course, 
only a certain percentage of the proposals actually submitted 
are converted into orders. The difference between a good and 
a bad year in orders received depends more upon the percentage 
of proposals turned into orders than upon the number of pro- 
posals submitted because it has been found: that the number of 
proposals submitted during a depression is not materially less 
than during a period of good times. 


Customer's Purchase Order 


Upon receipt of the customer’s purchase order the first step is 
a detailed inspection of it and comparison with the proposal sub- 
mitted. On large orders there are almost invariably changes 
made by the customer, and insurance and other clauses are in- 
cluded which are contrary to the terms of similar clauses con- 
tained in our proposal. Of those affecting the accounting work 
we have found the “hold harmless” indemnity clauses especially 
troublesome. This subject alone is worthy of separate discussion 
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if one is engaged in doing construction work for large corpora- 
tions. Suffice to say that many large companies require con- 
tractors who do construction work on their premises to agree to 
assume liability for any injury or damage to person or property 
which occurs in connection with the construction whether the in- 
jury or damage results from the negligence of the contractor, of 
the purchaser, or otherwise. It is obvious that if such liability 
is assumed you find yourself held responsible for conditions over 
which you have no control. Constant and persistent objections to 
these clauses over a period of time bear satisfying results. 

When the kinks have been ironed out of the customer’s pur- 
chase order, the company order is entered on a ditto master with 
copies going to the design, factory production, factory, shipping, 
cost, billing and other interested departments for action at the 
proper time. 


Design 

The drafting and design department carefully goes over the pro- 
posal and the customer’s purchase order and proceeds to design 
the furnace. Complete general and detailed drawings are made 
and a detailed bill of materials listed by furnace sections show- 
ing all of the material and parts which go into the furnace. The 
required number of ditto copies are run off and distributed to 
the factory, stock, cost, purchasing, file and wherever else they 
are required. On a large furnace anywhere from one to three 
months elapse from the date of receipt of the order to the time 
of completion of bill of materials and drawings. The drafting 
room is quite a sizable department in a company producing this 


type of equipment. 
Ordering Materials 


In special equipment work of this kind where only a limited 
amount of material is standard, it is undesirable to carry a large 
proportion of the material required for a furnace in plant in- 
ventory. Therefore, upon receipt of the bill of materials by the 
stock department they look through the items, marking those 
which are in stock, or which are normally carried in stock, and 
accordingly ordered by them. Other items are marked to be 
special ordered and shipped to the factory, and others to be or- 
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dered shipped direct from the vendors’ factories to the location of 
the customer’s plant. A copy of the bill of materials then goes 
to the purchasing department and orders are placed for those 
items which are marked to be special ordered and shipped to 
the factory and for those which are to be ordered shipped direct 
to the customer’s plant. For material to be special ordered for 
the job, the bill of materials acts as the requisition authorizing 
purchase. 


Manufacturing 


As previously stated, the furnaces are usually built up into con- 
venient sections in the factory and the sections shipped to the 
location of the job. The separate sections usually comprise fab- 
ricated steel side walls and end sections, alloy drive sections, 
burner equipment, the base section, top section, piping, charge and 
discharge mechanism, conveyors, and other parts depending on the 
size and type of furnace. Some small furnaces are built complete 
in the factory. In larger furnaces various sections are often 
permanently fastened together, and in some cases even the brick 
work and insulation are installed before shipment. In other 
cases almost the complete assembly is done in the field. Between 
these extremes all combinations will be found. 


Erection and Installation 


As soon as the principal part of material is shipped from the 
factory and the customer is ready to have erection started, an 
erection engineer is sent to the customer’s plant. He is given 
an advance to cover costs and he accounts for the amount ad- 
vanced by the imprest cash method. When he reaches the prem- 
ises he proceeds to hire the necessary millwright, mason, pipe 
fitter, carpenter, and common labor and completes the fabrica- 
tion and assembly of the furnace, finishes the final piping and 
brick work, and tests the furnace before putting it into operation. 
Standard tool boxes are furnished by the company and are 
rotated from job to job. The labor required by the erector is 
hired at the location of the customer’s plant and is largely non- 
repetitive although there are a certain number of workers who 
go from job to job and work for various erectors. 
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Regardless of the care and foresight used in preparing the 
bill of materials, it is always necessary for the erector to purchase 
some materials or tools. If paid by cash, he obtains a receipted 
invoice to support the charge which he includes on his expense 
report. If he buys on credit, he issues an Emergency Purchase 
Order in quadruplicate (Form 3). The original copy goes to 
the vendor; the duplicate to the home office purchasing depart- 
ment when the order is placed; the triplicate to the purchasing 
department accompanying the approved vendor's invoice ; and the 
quadruplicate remains in the erector’s book. When the vendor’s 
invoice is approved and passed by the erector, he makes proper 
notation on his copy. The purchasing department does likewise 
in passing one copy with the invoice to the accounts payable sec- 
tion. These notations are the best available insurance against 
making duplicate payments on this type of purchases. 


Finance 


Where contracts involve construction work and extend over 
a considerable period of time, varying from one or two months 
to over a year, it is desirable to arrange the terms of sale so that 
the customer will pay all or a part of the job costs as the work 
on the contract proceeds. One method used consists of invoicing 
the customer for a percentage of the sales price when a certain 
percentage of the material is shipped from the factory, billing 
another percentage of the sales price when erection is started, 
and making the final billing upon acceptance of the equipment. 
Another method consists of billing the customer for proportionate 
parts of the total sales price depending upon the estimated cost 
incurred to date compared with the total estimated cost of the 
job. Any method acceptable to the purchaser which avoids tying 
up too much money in construction work by the contractor is 
satisfactory. 


Cost and Accounting Procedures 


For control and record purposes the factory costs are accumu- 
lated and kept separate from the other costs on the contract until 
the material is shipped from the factory. There are a certain 
number of common parts for which standard costs are used. 
There are other parts on which we have no standard costs. As 
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soon as the blueprints and bill of materials are completed, the 
standards department inspect their copy. For those items which 
require factory labor and have no established standard cost or 
labor allowance, they determine the proper routing and set up 
labor allowances, where it is possible to do so with reasonable 
accuracy. The labor allowances plus the standard allowances, 
where there are already standard costs, become the basis of a 
group bonus plan with the bonus based on savings of actual labor 
over allowable labor. All labor expended on special work on 
the furnace is charged by time tickets to the order number, and 
the time tickets are accumulated in a cost envelope. 

Materials listed on the bill of materials which have to be 
special ordered and shipped into the factory are costed on the 
bill ef material (cost department copy) on the basis of the actual 
costs as shown by the vendors’ invoices which clear through 
the cost department. When the material on the contract is com- 
pletely shipped from the factory, a cost journal entry is made 
clearing the cost from the factory inventory accounts and into a 
“Construction Contract” account representing costs on special 
contracts outside of the factory. At that time a summary of the 
costs is made and forwarded to the special cost department, and 
the costed bill of material is also forwarded to the latter. 

The drafting and design labor is recorded on semi-monthly 
time cards (Form 4), cleared through the payroll department, and 
recorded by the special cost department in the Construction Con- 
tracts Ledger. Materials shipped direct to the location of the job 
from the vendor’s plant are recorded direct to the Construction 
Contracts Ledger from the vouchers. Erection and outside labor 
costs are recorded from vouchers reimbursing the erector direct 
to the Construction Contracts Ledger. The final costs are ac- 
cumulated and held in this ledger until such time as the job is 
completed and accepted by the customer, at which time they 
are closed to cost of sales. 

Wherever you have the problem of construction extending 
over a considerable period of time you also have the problem 
of deferred charges to earnings for costs incurred and deferred 
credits to earnings for billings made in advance of the completion 
of contracts. As previously stated, it is desirable where possible 
to make billings on the contract as the work progresses. How- 
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ever, these billings cannot be credited to sales at the time when 
they are made without distorting the earnings picture and record- 
ing profits before they are earned. This is especially true where 
the costs are deferred until the completion of the contract and 
where the nature of the contract is such that no true picture of the 
final cost can be had until the contract is completed. Where the 
nature of the contract is such that definite costs can be allocated 
to definite completed portions and where the ratio of accumu- 
lated costs to the total costs can be fairly closely determined, 
as in the case of the construction of a building, it is probably 
proper to close proportionate parts of sales and cost of sales to 
earnings as the contract progresses. However, this is not true 
where the final product is a complicated piece of machinery which 
might or might not work when the machine is supposedly com- 
pleted, which may on occasion require extensive additional costs 
to obtain the required results, and where trial operations are 
included in the specifications of the contract. In other words, 
when the final cost incurred prior to acceptance may bear no 
reasonable relationship to the originally estimated cost and to the 
actual selling price, there is only one conservative method of 
handling the accounting, that is, to defer both cost and sales 
closeouts until the contract is accepted by the customer. 

The accounting method followed in deferring billings involves 
making a credit to some account such as “Billings on Incomplete 
Contracts” at the time the customer’s account receivable is 
charged. The amount billed on each contract is held in this 
account as a balance until the time of final acceptance of the 
equipment by the customer, when a credit is made to sales, the 
charge being to this account. 

This method has the effect of placing on the books two de- 
ferred items, the “Construction Contract” account being a de- 
ferred charge and the “Billings on Incomplete Contracts” being 
a deferred credit. It is interesting to consider these from the 
standpoint of the balance sheet and for property and intangible tax 
purposes. They will usually be approximately equivalent in 
amounts and will often actually exceed the amount of customer’s 
accounts receivable. One method which is found satisfactory 
is to show on the balance sheet the smaller of the two accounts 
as subtracted from the larger, listing the net either as a deferred 


1125 


= 

+ 
aS 
| 
| 
| 


if 


N. A. C. A. Bulletin June 1, 1938 


charge or a deferred credit as the case may be. It has been 
noted that the General Electric Company on its published balance 
sheet lists all of its current assets including construction con- 
tracts and shows the advance billings on incomplete contracts 
as a deduction from the total current assets. 

Companies having this type of product find it highly desirable 
to set up reserves for servicing of products. Since a certain 
amount of no-charge replacement and service work is necessary 
after jobs are completed and closed, it is desirable to provide ser- 
vice reserve by charging each job an appropriate percentage of its 
total cost or sales price. Otherwise future periods will be bur- 
dened with costs properly applicable to a previous period. Al- 
though many jobs require no servicing of this kind, others re- 
quire an amount greatly in excess of what could be provided by 
one job. 


Erectors’ Payroll 


One of the most troublesome phases of this type of operation 
is the recording and reporting of erectors’ field payroll. At one 
time we accomplished it by means of a single payroll receipt for 
each worker signed by him and approved by the erector. These 
were forwarded to the home office along with the erector’s ex- 
pense report. These receipts became a part of the voucher record 
supporting the reimbursement to the erector of the amount spent 
for labor. More recently, with all of the requirements of report- 
ing employees’ earnings for Federal income tax information re- 
turns and social security reports, a more flexible record became 
necessary. Since a great number of the employees are on the 
payroll for only a few weeks and never return, it is inadvisable 
to make out an earnings record card for each employee because 
there would be nearly as many earnings record cards as there are 
employees’ labor receipts. For this reason it became desirable to 
devise some system by which the original receipt would supply 
all necessary information without building up additional records. 
Since our company does not use tabulating equipment, we have 
designed a form which answers our purpose very well. 

Each labor ticket is made out in sets of three sheets with 
pre-inserted one-time carbon. The original sheet is a printed 
form with the date, name and other employee and job identification 
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information and a distribution of labor time by days and by job 
sections. The ticket also shows the total hours, rate, amount 
earned, O.A.B. deduction, the amount paid, employee’s signature, 
and erector’s approval. The duplicate is a plain tissue followed 
by a one-time two-faced carbon. The triplicate is a card with 
the edges punched for sorting purposes (Form 5). In operating 
this procedure the erector fills out the identification information 
at the beginning of each week and inserts daily the hours worked 
on each section. At the end of the week the calculations are made 
and the employee’s signature is obtained when he is paid for the 
week’s work. Then the carbon and tissue are removed, the car- 
bon destroyed and the tissue retained by the erector. The original 
and sorting card are sent in to the main office. The original 
stays with the expense report to support the reimbursement to 
the erector and the sorting card goes to a work file from which 
are made up reports of the progress of the job, social security 
and income tax returns. The file is also used to supply any 
other information required as to the employment of any person 
on erector’s payroll. No further detailed records are made up 
from this file although the cards are summarized monthly by 
states and are re-sorted alphabetically monthly, quarterly or an- 
nually as required for individual information returns. 

The Erectors’ Daily Cost and Budget Reports (Form 6) are 
sent in with the erector’s expense report and labor tickets. The 
job sections are listed on the form and the erector inserts the 
percentage of completion of each section before sending it in. 
The payroll department adds the payroll by sections with ditto 
pencil. It then shows the cumulative amount extended by job 
sections for erection labor and the percentage of completion com- 
pared to the budgeted amount for each section. At the end of the 
job the final report becomes a part of the special cost analysis 
file. Copies of these reports go to the erector and various other 
interested parties. 

The question naturally arises as to the control of the amount of 
erectors’ field labor. The best check on this is a comparison 
of the labor costs with the estimate and with the actual costs on 
similar jobs. Occasionally it is possible to make a surprise 
audit and pay-off of the labor on a job. The Federal old age 
benefit law with its provision as to registration of employee, 
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reporting, and accumulation of earnings by account numbers 
should have some deterring effect on any possible padding of 
names. 


Production Control and Special Cost Analysis 


Two very important activities in this business are the con- 
trol of production as it progresses through the plant and the 
analyses of costs and comparisons with the estimates and with 
other similar jobs. These activities are closely related and will 
be discussed together although directed by different individuals. 

As soon as the customer’s order goes to the design department, 
the production control department takes over sponsorship of it. 
From that point on through the factory and through the erection 
until final acceptance by the customer, the order is watched at 
every step to insure proper specification of final material, avoid- 
ance of delays and unnecessary costs, correct methods of manu- 
facture, customer approval of necessary changes, and customer 
acceptance of additional charges and changes where proper. A 
production schedule is of considerable aid in this work (Form 7). 
The first step is the preparation of a check estimate to compare 
with the one made up for proposal purposes. In performing 
these functions our cost experience on jobs are carefully watched 
to insure a reasonable margin of profit. 

Besides the information furnished to the proposal depart- 
ment for its guidance in estimating and that furnished to the 
production control department currently for its use, the special 
cost department records and analyzes the costs on each special job. 
Monthly work in progress costs reports (Form 8) are made 
to the management and to various interested parties showing, for 
each job in process, the original estimate of costs, the costs in- 
curred to date, the estimated additional costs necessary to com- 
plete it, and the total costs now estimated. Each of these items 
is broken down to the various types of costs such as design, 
factory, erection, reserve, etc. The report also includes jobs 
completed during the month and jobs on which additional costs 
are incurred after close-out with the close-out dates indicated. 
These reports have the jobs in process classified by type of fur- 
nace, such as glass lehrs, steel mill furnaces, heat treat furnaces, 
etc., and the totals are carried for each group as well as for the 
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aggregate of all groups. A similar report is made up at the end 
of each year for all jobs closed during the year and all jobs on 
which costs were incurred during the year which were closed out 
in previous years (Form 9). 


Budgeting 

For a business which operates on a complete operating and 
financial budget plan the various factors entering into the ac- 
counts provide some interesting budgeting problems. The first 
one encountered is the budgeting of orders received. Since this 
type of equipment is primarily part of heavy goods industry, the 
fluctuations in orders are much greater than those in standard 
or consumer goods industries. Where the individual units are 
large and are individually of large amounts, there is bound to be 
a wide fluctuation between months. Nevertheless, by establish- 
ing an amount which might be expected for a year’s time, basing 
the estimate on general business conditions and other factors 
affecting the particular industry, a fairly close estimate can be 
made. Then the other factors are budgeted, always considering 
the effect on related items. 

For a given schedule of orders received, separate schedules are 
made up of all of the various cost items and of their effect on 
balance sheet accounts. For example, material purchases will 
affect accounts payable and inventory, payroll will affect cash, 
inventory and expense, cost close-out will affect inventory and 
cost of sales, as well as sales and advanced billings on incom- 
plete contracts, collections will affect cash as well as accounts re- 
ceivable, etc. Each of these reactions are set up on separate 
schedules until the whole set of operating and financial budgets is 
completed. From month to month as actual orders are received, a 
schedule is made for each special order. These are summarized by 
sales classes with a separate summary for sales, billing, collections, 
etc. The budget for the remainder of each year consists of a mix- 
ture of the effects of actual orders as well as of contemplated orders. 

In addition to information which comes to the various em- 
ployees involved in working up the schedules for the budget, 
monthly meetings are held between the engineering, special cost, 
credit, and budget departments to discuss the status of each job, 
the estimated cost to complete, the anticipated close-out date or 
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date when each contact will be accepted by the customer, the 
billing schedule, and the collection probability. It is from these 
meetings that the special cost department obtains the information 
necessary to close out the construction contract cost and the bill- 
ings of incomplete contracts to earnings. From these meetings 
and from other sources the special cost, collection, and budget 
departments obtain the information necessary to make up revised 
budget schedules monthly covering orders already on the books. 
The revised budget estimates become a part of our monthly 


financial reports. 
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